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where the approximation holds for a d, and we have dened k
x
= 2=d.
Hence, we require additional elds near the surface to cancel that given by (4). For z  0,






































Away from the surface, we suppose that the z dependence of the additional waves can






























































of the incident wave vector can be written in terms of the angle of
incidence 
in





























For short wavelengths, k
0
z
is real and positive, so the reected wave (3) is accompa-











is imaginary, and the additional waves are exponentially attenuated in z.
When surface waves are present, consider the elds along the line y = 0, z = =2k
z
. Here,























































A relativistic charged particle that moves in, say, the +x direction remains in phase with
the wave E
+
, and can extract energy from that wave for phases near . On average, the
particle's energy is not aected by the counterpropagating wave E
 
. In principle, signicant
particle acceleration can be achieved via this technique. For a small angle of incidence, and
with a=d = 1=2, the accelerating eld strength is equal to that of the incident wave.
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